t -me -a u --.,sa 4 e a ' W . W 4 .-a 2 -4 .,. -= a --, -== . eg, = , "9. == s a --" .e a e a m --. we -em -a & , -a 6 -4* se r * w a e se -- The airborne survey determined that 1) anomalous radiation-intensity, which was recorded in many parts of the area, was concentrated principally in four localities lying to the east and southeast of Rock Corral, and 2) some of the anomalies were of the greatest amplitude recorded by the airborne equipment over natural sources 0 One of the four areas mentioned above 
Cretaceous rocks

Cactus granite
The Cactus granite, which is younger than the porphyritic quartz monzonite, intrudes both the pre-Cretaceous quartz monzonite and the preCambrian metamorphic rocks 0 On the west edge of the area, in a typical exposure, the granite is uniformly coarse-grained, light-gray, and composed of orthoclase, andesine, quartz and minor amounts of biotite, magnetite, chlorite, muscovite, zircon, apatite, sphere, and allaniteo The plagioclase and orthoclase may be present in equal amounts, though commonly the plagio- 
OCCURRENCE OF RADIOACTIVE MINERALS
Petrographic studies of 18 samples of the various rock types in the area indicate that a variety of radioactive accessory minerals is present 0
Significant concentrations of these accessory minerals occur in metasomatically altered, biotite-rich inclusions in the quartz monzonite 9 in porphyritic quartz monzonite, and in detritus deposited in washes that drain outcrop areas of the porphyritic quartz monzonite 0 Not all outcrops of the rock types mentioned above, however, contain significant concentrations of the radioactive accessory minerals 0
The minerals responsible for the radioactivity of the various rock types were for the most part identified either by means of radioactivity measurements of relatively pure fractions of a particular mineral, or the presence of pleochroic halos around a particular mineral species 0 Some accessory minerals such as monazite (?) and xenotime (?) were present in such small quantities that it was not possible to separate a pure fraction for radioactivity tests nor were they found in association with biotite 0
There is little doubt, however, that such minerals do contain radioactive elements and have contributed to the total radioactivity in the Rock Corral Other biotite-rich inclusions exposed in the area are also appreciably radioactive, probably due to allaniteo
In the Rock Corral area biotite-rich inclusions in the porphyritic quartz monzonite are exposed at only a few localities 0 All of the appreciably radioactive inclusions occur in the south-central part of the area 0
The total outcrop area of all the biotite-rich inclusions is not more than a few hundred square feet in an area of nearly 1 3/4 square miles 0
Alluvium
Some of the alluvium, which fills the washes that drain areas underlain by the contaminated porphyritic quartz monzonite, is nearly identical in mineralogic composition to the contaminated quartz monzonite 0 The alluvium in these washes is composed of abundant quartz and feldspar, and lesser amounts of biotite and accessory minerals 0 Some placer concentrations of dark-colored minerals occur as thin discontinuous layers in the alluvium and 9 locally, on the surface of the alluvium The principal constituents of the dark layers are quartz, feldspar, biotite, and magnetite; the content of radioactive minerals is only slightly greater than that found in typical specimens of porphyritic quartz monzonite 0
RADIOACTIVITY SURVEYS Airborne surveys
The airborne radioactivity surveys in the Rock Corral area were made with gamma radiation detection equipment mounted in a Douglas DC-3 aircraft. A nominal 500-foot flight level was maintained during all The flight records are integrated by means of a synchronous marking circuit, operated by the observer, which simultaneously marks the radiation and altimeter records and the strip film.
All measurements of gamma radiation intensity were made with scintillation detection equipment developed by the Oak Ridge National Laboratory,
Division of Health Physics, in cooperation with the Geological Survey 0
The components of the equipment are shown in figure 4o The equipment comprises two independent detecting and recording units operated from a common power supply 0 The detectors of each unit consist of three 2-inch thick by 4-inch diameter thallium-activated sodium iodide crystals 0 A photomultiplier tube, mounted in direct contact with each crystal, collects the scintiilations and feeds the resultant pulses into the amplification stages. To determine the relationship between the measurements of radiation intensity at the 500-foot flight level and the surface distribution of source materials, the data of the airborne radioactivity survey were compiled as an isoradioactivity contour map (fig 0 2 ).
The maximum radiation intensity recorded at the 500-foot flight level over the central portion of the mapped area is related to the main mass of quartz monzonite 0 On flight line 4A the radiation intensity exceeded the limit of the graphic recorder on the particular sensitivity scale at which it was being operated so that the configuration of the peak of the anomaly is not fully known 0 The shape of the radiation intensity profile along this line suggests that at least 1 ,1 ,1 .1 1 1 . . ._.1.I,1,1 . . . ... . 1 I . , I. . The relationship of the surface radiation intensity of the various rock types in the surveyed area to the equivalent uranium content of the rocks is shown in figure 6 .
RELATIONSHIP BETWEEN THE RADIOACTIVITY OF THE SOURCE ROCKS AND THE AIRBORNE MEASUREMENTS
The basic problem involved in this study was to determine the relationship between the distribution of radioactive materials in the area mapped and the airborne radioactivity measurements. More specifically it was desired to know whether or not the anomalies resulted from the biotite-rich thorium-bearing inclusions or from some other source materials, .
OOr .
-- intensity increases by a factor of 2.7.
The radiation intensity recorded by the airborne equipment over sample locality 11 (between check points 34 and 35) was about 2 0 laar/hr, increasing to 6MNr/hr at the location of peak intensity, or a factor of 299, so that little increase in radiation intensity can be ascribed to the biotite-iich inclusions or to topographic effects. This is further borne out by a calculation of the response of the airborne equipment which might be expected from a typical biotite-rich body 0 If it is assumed that
(1) the emitting surface is 50 feet long by 15 feet wide = 750 sq 0 ft., 
3) Alluvium composed largely of quartz monzonite detritus 0
The airborne radioactivity anomalies resulted from the outcrops of quartz monzonite, rather than from the small biotite-rich inclusions ,
As the inclusions are associated, at least in the area mapped, with the most radioactive geologic unit in the area, it might be possi- 
Porphyritic quartz monzonite
Buff to gray colored, containing aligned but erratically distributed phenocrysts in a medium-grained groundmass.
Fine-grained intrusive (?) rock, commonly foliated. Similar in composition to the groundmass of the porphyritic quartz monzonite.
Quartz-feldspar pegmatite Genetically related to the porphyritic quartz monzonite. ,a
Biotite-rich inclusions
